Development and validation of a liquid chromatography-electrospray ionization-tandem mass spectrometry method for the determination of urolithin C in rat plasma and its application to a pharmacokinetic study.
Urolithins are microflora human metabolites of dietary ellagic acid derivatives. There is now a growing interest in the biological activities of these compounds. Several studies suggest that urolithins have potential antioxidant, anti-inflammatory, anticancer and anti-glycative activities. Recently, our group investigated the role of urolithins as potential anti-diabetic treatments; among the four urolithins, urolithin C was the most promising compound. The purpose of this paper was to develop a rapid, sensitive and specific liquid chromatography-electrospray ionization-tandem mass spectrometry (LC-ESI-MS/MS) method for the determination of urolithin C in rat plasma. To date, no method is reported for the quantification of urolithin C in any of the matrices. Plasma samples were extracted with ethyl acetate. Urolithin D was selected as the internal standard. The separation was carried out on a C18 Kinetex EVO column (2.1mm×150mm, 2.6μm) using a mobile phase of acetonitrile-1% aqueous formic acid solution (30:70, v/v). A triple quadrupole mass spectrometer in the negative ion mode was used for the determination of the target analyte. The monitored ion transitions were m/z 243→187 for urolithin C and m/z 259→213 for the internal standard. The calibration curve range was 4.95-1085μg/L (r2>0.994). The intra- and inter-day precisions were less than 10%; accuracies ranged from 96.6 to 109%. The mean extraction recovery of urolithins C and D was greater than 91%. No significant matrix effects and no carryover effects were observed. Small changes in LC-ESI-MS/MS conditions did not have significant effect on the determination of urolithin C. Stability tests under various conditions were also investigated. This highly specific and sensitive method was used to analyze samples collected during preclinical pharmacokinetic studies in rats. Glucuronyl and sulfate conjugates of urolithin C were the main metabolites detected in plasma.